In many older patients we observed a layer of subtle pacification on the anterior lens cap-
subtle pacification on the anterior lens capsule, appearing as a ground glass film biomicroscopically. This precapsular film (PCF) could be uniform but often had radial grey lines in the mid zone, holes in the paracentral region, and was occasionally rolled up in strings. Lens capsular material obtained at cataract extraction was studied in patients with and without the film. By scanning electron microscopy the PCF appeared as a friable, incomplete fibrillar layer, with rolling of the edges suggesting loose attachment. Ultrastructurally its component fibrils were from 3-6 nm in diameter, similar to the finer fibrils in pseudoexfoliation (PSX) material. Like PSX material the layer stained positively for the elastic microfibril-associated protein, fibrillin, in a lens with radial striations. These similarities suggested that the two conditions have some relationship and that the PCF may be a precursor of PSX. Finding patches of the fibrillar network in some control patients imples that the PCF is common in patients of cataract age, though seldom detected clinically.
Most authors tacitly assume that the classical bull's eye or sunburst appearance of frosting on the anterior lens capsule in pseudoexfoliation (PSX) appears suddenly, fully developed, and thereafter undergoes little change (Fig 1) . The early biomicroscopic changes are not well recognised and have seldom been reported.I2 It is difficult to account for this deficit except to speculate that these changes may be of such transience and subtlety that they are seldom observed and variously interpreted. Bartholomew' considered that grey striae on the mid zone of the anterior lens capsule were the earliest biomicroscopic change, the 'pregranular' stage, followed by deposition of vegetations or granules (Busacca's nodules). Evidence for this hypothesis included unilateral cases of PSX associated with striae in the contralateral eye, sector deposition of granules on the striae in some eyes, and a decreasing frequency of striae with age, coinciding with an increase in the granular or established phase.
In a slit-lamp study of patients with and without PSX observed over several years we have noted that the PSX vegetations in some appeared to be deposited on a diffuse but mildly opacified surface layer which sometimes showed focal erosions (Fig 2) . A small group of patients in the same age range but without PSX vegetations had a similar ground-glass film on the anterior lens surface, along with other characteristics leading us to hypothesise that the film might be the earliest stage of PSX, before the deposition of granules. This precapsular film (PCF) was a very subtle opacification which could be uniform over the anterior lens or m6re dense centrally. At least half also had peripheral grey striae similar to those described by Bartholomew,' though he did not mention the presence of a diffuse film. A small number showed string-like shreds and nodules of rolled up PCF, and some had holes adjacent to the central area (Fig 3) .
To determine the nature of the precapsular film we studied it on anterior lens capsules by light and electron microscopy. mens were obtained in the same way from 10 control patients in this age range who showed no preoperative evidence of PCF or PSX. All the patients in the study were examined preoperatively by one of us (AJD) and about twothirds by both authors, residents, or other physicians, with concurrence on the clinical findings.
Four whole lenses noted to have PCF clinically were removed by intracapsular extraction. Three were examined by scanning electron microscopy after fixation in 2-5% glutaraldehyde, dehydration, and gold shadowing. The fourth lens was stained with monoclonal antibody to fibrillin,' a protein associated with elastic microfibrils and zonules, by the immunoperoxidase method before fixation, as previously described.4
The capsule was then examined as a whole mount by light microscopy. Five lens capsules from normal eye bank eyes aged 16 to 83 years were similarly examined with fibrillin antibody as whole mounts.
Three lenses with clinical PSX disease were obtained by intracapsular extraction and fixed in 2-5% glutaraldehyde. Pieces from the central anterior capsule were prepared for TEM. Anterior capsules or whole capsules from three other PSX lenses were reacted with fibrillin antibody before fixation, and whole mounts were made for light microscopy, as described above.
Results
In all 10 capsulectomy specimens from patients in whom a PCF had been observed with the slitlamp preoperatively, transmission electron microscopy revealed a layer of fine fibrils on the anterior capsular surface (Fig 4) . The layer was 0 5-6 Vm in thickness, tending to fragment and separate from the capsule. Pigment granules or other organelles were rarely noted interspersed among the fibrils. The fibrils were variable in length and 3-6 nm in width, with a suggestive periodicity of 10-12 nm at high power (Fig 4C) . They were irregularly arranged but generally parallel to the surface and blended into the superficial capsule. Where the layer was thickest, the immediately underlying capsule was usually coarsely granular (Fig 4) . Five of the 10 control capsules showed a relatively smooth fibrogranular anterior surface, without visibility of individual fibrils (Fig 5A) . The other five control capsules showed some evidence of a fine fibrillar layer, though it was generally much thinner, patchy in distribution, and associated with amorphous material (Fig 5B) .
By TEM the central disc region of established PSX showed a fibrillar layer on the anterior surface which was partly composed of 3-6 nm fibrils similar to those in the PCF (Fig 6) showed a radial striate pattern, approximating in number and location to the grey striae seen clinically (Fig 8B) . A similar pattern was seen more diffusely in the PSX lenses (Fig 8C) (Fig 1) . Moreover, the presence ofan almost complete PCF film in some patients with established PSX (Fig 2) suggests that the film could be the initial stage of the disease process. Gifford described a 'frosting' of the anterior lens capsule, without differentiating granular and pregranular phases, as the earliest finding in PSX, before hole development forms an intermediate zone .7 In studying PSX among the Bantu, Bartholomew' found that a peripheral grey striation of the anterior lens capsule formed initially, and PSX vegetations were deposited subsequently. We have frequently noted such striations in Caucasians clinically on both PCF and PSX lenses, and show here similar striations with fibrillin antibody. They may represent imprints from radial folds on the posterior iris surface, possibly more marked in some races such as the Bantu. Visualising these peripheral grey striae appears to be one method for determining the presence of a PCF. Similar striae were reported by Schlapfer' 
